BOX PATENT APPLICATION 

ASSISTANT COMMISSIONER FOR PATENTS 

Washington, D.C. 20231 



EXPRESS MAIL LABEL NO.: EL372202135US 
PATENT 

Attorney Docket No.: 25484.00796 
Date: February 28. 2000 



Transmitted herewith for filing Is the patent application of: 

Inventor(s): Shinichl ITO 

For- ELECTRONIC MUSICAL INSTRUMENT 



Enclosed are: 

26 Pages of Specification 

15_Sheets of drawing ( H formal □ informal) 
S. Declaration and Power of Attorney . □ Will follow. 

S Form PTO-1595 and an assignment of the invention to YAMAHA CORPORATION, of 10-1 . Nakazawa-cho. 

Hamamatsu-shi. Shizuoka-ken. JAPAN □ Will follow. 

H A certified copy of Japanese Pat. Appln. No. 11-054842 filed March 2. 1999 from which priority Is claimed in 
the subject case pursuant to Rule 55b and 35 U.S.C. 119. □ Will follow. 

□ A verified statement to establish small entity status under 37 CFR 1.9 and 37 CFR 1.27. 

□ Information Disclosure Statement, Form PTO 1449 and_ prior art reference(s). 

□ Preliminary Amendment 

EGeneral Authorization/Request to Petition for extension of time. 
II Postcard 



BASIC FEE 
TOTAL CLAIMS 
IhJDEP CLAIMS 
□ MULTIPLE 
DEP CLAIMS 
PRESENTED 



SMALL ENTITY 



OTHER THAN 
SMALL ENTITY 
RATE 



□ Please charge my Deposit Account No. 07-1 853 the amount of $ to cover both the filing fee and Assignment 

recordal fees. A duplicate copy of this sheet is enclosed. 

IDA check in the amount of $ 768.00 to cover the filing fee is enclosed. 

11 A check in the amount of $ 40.00 to cover the Assignment Recordal Fee is enclosed. 

13 The Commissioner is hereby authonzed to charge payment of the following fees associate with this 
communication or credit any overpayment to Deposit Account No. 07-1 853. A duplicate copy of this sheet Is 
enclosed. 

EAny additional filing fees required under 37 CFR 1.16. 
SAny patent application processing fees under 37 CFR 1.17. 

□ The Commissioner Is hereby authorized to charge payment of the following fees during the pendency of this 
application or credit any overpayment to Deposit Account No. 07-1853. A duplicate copy of this sheet is 
enclosed. 

□ Any patent application processing fees required under 37 CFR 1.17. 

□The Issue fee set in 37CFR 1.18 at or before mailing of the Notice of Allowance, pursuant to 
37 CFR 1.31(b). 

□ Any filing fees under 37 CFR 1 .1 6 for presentation or extra claims. 

Respectfully submitted, 



GRAHAM & JAMES LLP 
801 S FigueroaSL, 14"" Fl. 
Los Angeles, CA 90017-5554 
Telephone: (213) 624-2500 
Facsimile: (213)623-4581 



David I. Fehrman 
Reg. No. 28,600 



PATENT 

Docket No.: 25484.00796 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
in re application of: Shinichi ITO 
For: ELECTRONIC MUSICAL INSTRUMENT 

CERTIFICATE OF MAILING 

BOX PATENT APPLICATION 
Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

"EXPRESS MAIL" Mailing Label No.: EL372202235US 

Date of Deposit: February 28, 2000 

1 hereby certify that an application for patent, including: 

a check in the amount of $768.00 to cover the filing fees; a Transmittal Letter (Form PTO 
1082); 26 pages of Specification (which includes 6 claims and a one-page Abstract); 15 Sheets of formal 
Drawings; an executed Combined Declaration/Power of Attorney; an executed Assignment with Form 
PTO 1595 and a check in the amount of $40.00 to cover the assignment recordal fee; a General 
Authorization/Request to Petition for Extensions of Time; a Priority Document; and Return Postcard are 
being deposited with the U.S. Postal Service "Express Mail Post Office to Addressee" service under 37 
C.F.R. § 1.10 on the date indicated above and is addressed to the Assistant Commissioner for Patents, 
Box Patent Application, Washington^ D.C. 20231. 



Date of Deposit: 



Margie Uribe 



211/113675.01 
022800/1115/25484.00101 



Express Mail Label No. EL372202235US 
PATENT 
25484.00796 

TITLE OF THE INVENTION 

ELECTRONIC MUSICAL INSTRUMENT 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an electronic 
musical instrument, and more particularly to an 
electronic musical instrument which permits a keyboard 
as used in a personal computer to be connected to the 
instrument such that a user can operate the keyboard to 
carry out various settings for the electronic musical 
instriiment . 

Prior Art 

Conventionally, an electronic musical instrument 
has several operating elements (operators) provided on 
its panel, and a user operates these operating elements 
to carry out various settings . A display device such as 
an LCD (Liquid Crystal Display) is also provided on the 
panel, and the user refers to various information on the 
display device to perform operations. There is also 
known another type of electronic musical instrument 
which is adapted to have a dedicated controller 
connected thereto, and, in addition to operations on the 
panel, the controller is used to carry out various 
settings for the electronic musical instrument. 

In the conventional electronic musical instruments , 
however, in spite of a large number of parameters to be 
handled, the panel has a limited surface area so that 
only a limited number of switches can be arranged on the 
panel and only a display device having a small area for 
display can be provided. Thus, when the user wants to 
reach one function out of a wide variety of functions 
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offered by the electronic musical instrximent and carry 
out settings according to the function, a plurality of 
operations have to be done and a complicated procedure 
is required. For example, where a plurality of 
functions are assigned to one switch depending on the 
display screen view, the display screen view needs to be 
changed each time for the switch to be switched to the 
desired function. This is very troublesome. In the 
case where the dedicated controller is connected to the 
electronic musical instrument to carry out various 
settings for the electronic musical instrument, it is 
necessary to purchase the separate controller (proper to 
the instrviment) , and this is also troublesome. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide 
an electronic musical instrument which has overcome the 
above mentioned problem and which enables various 
settings to be carried out quickly and easily. 

To attain the above object, the present invention 
provides an electronic musical instrument comprising at 
least one connection terminal for connection with a 
keyboard for use in a computer, and a connection 
interface for connecting the keyboard to the electronic 
musical instrument. 

To attain the above object, the present invention 
further provides an electronic musical instrument 
comprising an operation panel that is operated by a use, 
at least one connection terminal for connection with a 
keyboard for use in a computer, a connection interface 
for connecting the keyboard to the electronic musical 
instrument, and a replacing device that replaces 
operation information input from the operation panel by 
operation information input from the keyboard connected 
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via the connection terminal and the connection 
interface . 

In a preferred form of the present invention, the 
electronic musical instriiment comprises an operation 
panel that is operated by a user, at least one 
connection tezroinal for connection with a keyboard for 
use in a computer, the keyboard having a plurality of 
keys, a connection interface for connecting the keyboard 
to the electronic musical instrTiment, an assigning 
device that assigns functions that can be executed by 
operating the operation panel respectively to the keys 
of the keyboard connected via the connection terminal 
and the connection interface, and an execution device 
that is responsive to operation of any of the keys of 
the keyboard, for executing one of the functions 
assigned to the operated key. 

Preferably, the electronic musical instrument 
according to the present invention further comprises a 
display device, and a second assignment device that 
assigns characters, symbols, or numerical values 
respectively to the keys of the keyboard connected to 
the electronic musical instrument, and wherein when any 
of the keys of the keyboard is operated, the execution 
device causes the display device to display a character, 
a symbol , or a numerical value assigned to the operated 
key if the operation of the key is significant for a 
screen view currently displayed on the display, and 
execute one of the functions assigned to the operated 
key if the operation of the key is significant for the 
screen view currently displayed. 

In another preferred form of the present invention, 
the electronic musical instrument comprises an operation 
panel that is operated by a user, at least one 
connection terminal for connection with a keyboard for 
use in a computer, the keyboard having a plurality of 
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types of keys, a connection interface for connecting the 
keyboard to the electronic musical instrximent , an 
assigning device that assigns functions that can be 
executed by operating the operation panel respectively 
to the types of keys of the keyboard connected via the 
connection terminal and the connection interface, and an 
execution device that is responsive to operation of any 
of the types of keys of the keyboard, for executing one 
of the functions assigned to the operated type of key. 

Preferably, the electronic musical instrument 
according to the present invention further comprises a 
display device, and a second assignment device that 
assigns characters, symbols, or numerical values 
respectively to the types of keys of the keyboard 
connected to the electronic musical instrument, and 
wherein when any of the types of keys of the keyboard is 
operated, the execution device causes the display device 
to display a character, a symbol, or a numerical value 
assigned to the operated type of key if the operation of 
the type of key is significant for a screen view 
currently displayed on the display, and execute one of 
the functions assigned to the operated key if the 
operation of the type of key is significant for the 
screen view currently displayed. 

The above and other objects and features of the 
present invention will become more apparent from the 
following detailed description taken in conjunction with 
the accompanying drawings . 

BRIEF DESCRIPTION OF THE DEIAWINGS 

FIG. 1 is a block diagram showing the construction 
of an electronic musical instrument according to an 
embodiment of the present invention; 

FIG. 2 is a view showing the exterior appearance of 
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a panel of the electronic musical instriiment of FIG. 1; 

FIG. 3 is a view showing the exterior appearance of 
a back face of the electronic musical instriament ; 

FIG. 4 is a view showing the exterior appearance of 
a front face of the electronic musical instrument; 

FIG. 5 is a view showing an example of a PC 
keyboard that can be connected to the electronic musical 
instrument; 

FIG. 6 is a flow chart showing a flow of a 
procedure for specifying a key arrangement; 

FIG. 7 is a flow chart showing a flow of another 
procedure for specifying a key arrangement; 

FIG. 8 is a flow chart showing a flow of a 
processing operation executed when a ten-key is 
operated; 

FIG. 9 is a view showing an example of screen view 
for associating key regions with function modules; 

FIG. 10 is a flow chart showing a flow of a 
procedure for associating keys with function modules; 

FIG. 11 is a flow chart showing a flow of a 
processing operation executed when an alphabet key is 
operated; 

FIG. 12 is a flow chart showing a flow of a 
procedure for setting a short-cut; 

FIG. 13 is a flow chart showing a flow of another 
procedure for setting a short-cut; 

FIG. 14 is a flow chart showing a flow of a 
processing operation executed when a short-cut key is 
operated; 

FIG. 15 is a view showing the formats of various 
tables . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 



The present invention will now be described in 
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detail with reference to the drawings showing an 
einbodiment thereof. 

FIG. 1 is a block diagram showing the construction 
of an electronic musical instrument according to an 
embodiment of the present invention. The electronic 
musical instriament according to the present embodiment 
is comprised of a central processing unit (CPU) 101, a 
random access memory (RAM) 102, a read only memory (ROM) 
103, an input device 104, a tone generator 105, an 
external storage device 106, a display 107, a 
communication interface (I/F) 108, a keyboard interface 
(KB I/F) 109, and a bus line 110. 

The CPU 101 controls the overall operation of the 
electronic musical instrument, and in particular, 
controls processing of operation information entered 
from a keyboard for a personal computer (hereinafter 
referred to simply as "the PC keyboard") which is 
connected to the electronic musical instr\iment as 
described later. The RAM 102 is a volatile memory used 
as a work area or the like that is necessary for the 
operation of the CPU 101. The ROM 103 is a non-volatile 
memory storing programs and data which are executed and 
utilized by the CPU 101. The input device 104 includes 
various operating elements (including a keyboard 
operated by the user in musical performance) provided on 
a panel and other parts of the electronic musical 
instrument. The tone generator 105 generates musical 
tones based on instructions from the CPU 101. The 
external storage device 106 is comprised of a storage 
medium such as a floppy disk or a memory card for 
storing various setting data and musical tone data. The 
display 107 is comprised of a display device provided on 
the panel of the electronic musical instriment. The 
communication I/F 108 is comprised of a MIDI interface 
which is connected to other electronic musical 
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instruments, and an interface for connection to a 
personal computer (PC) . The KB I/F 109 is an interface 
for connection to the PC keyboard. These parts are 
connected to each other via the two-way bus line 110. 

FIG. 2 shows the exterior appearance of the panel 
of the electronic musical instrument. There are 
disposed on the panel a keyboard 201, a performance 
operating element 202, an operating element group 203, a 
display 204, a ten-key pad 205, a voice (VOICE) switch 
211, a song (SONG) switch 212, and a system (SYSTEM) 
switch 213. Besides these parts, the electronic musical 
instriiment of the present embodiment is constructed such 
that a PC keyboard 220 can be connected to the 
instrument and the user is able to carry out various 
settings for the electronic musical instrument by 
operating the PC keyboard 220. This will be described 
in detail later. 

The keyboard 2 01 has a plurality of keys for the 
user to operate in musical performance . The performance 
operating element 202 is comprised of operating elements 
operated for performance by the user in addition to the 
keyboard. The operating element group 203 is comprised 
of operating elements for the user to carry out various 
settings. The display 2 04 is used to indicate various 
information. The ten-key pad 205 is comprised of 
numeric keys of 0 to 9 for entering numerical data, and 
an enter (ENTER) key. The voice switch 211 is turned on 
to execute a selecting function of selecting tone colors 
(voice) of musical tones generated by the electronic 
musical instrument. The song switch 212 is turned on to 
execute a selecting function of selecting data for use 
in automatic accompaniment or automatic performance 
(song data) by the electronic musical instrument. The 
system switch 213 is turned on to execute a function of 
setting a system option to be performed by the 



electronic musical instrument. 

The keyboard 201, operating element 202, operating 
element group 203, ten-key pad 205, and switches 211 to 
213 constitute operating elements included in the input 
device 104 of FIG. 1. The display 204 corresponds to 
the display 107 of FIG. 1. The PC keyboard 220 is 
connected to the electronic musical instrument via the 
KB I/F 109 of FIG. 1. 

FIG. 3 shows the exterior appearance of a back face 
of the electronic musical instrument. On the back face 
3 00, there are provided a MIDI input terminal 3 01, a 
MIDI output terminal 302, a MIDI through terminal 3 03, a 
serial terminal 3 04, a host connection terminal 3 05, a 
type-A keyboard connection terminal 306, a type-B 
keyboard connection terminal 307, left and right audio 
signal output terminals 3 08, 3 09, and a power switch 
310. The MIDI terminals 3 01 to 3 03 are used for 
connection with external MIDI equipment according to the 
MIDI standard. The serial terminal 3 04 is a serial 
interface such as RS-232C. The host connection terminal 
305 is used for connection with an external host 
computer. The keyboard connection terminals 3 06, 307 
are used for connection with PC keyboards so that 
various settings for the electronic musical instrument 
can be performed from the PC keyboards. Since there are 
several types of PC keyboard corresponding to the types 
of PC (for example, for DOS/V machine, for MAC, for UNIX 
) , keyboard connection terminals corresponding to these 
PC keyboards are provided in the present embodiment. 

A plurality of connection terminals for 
accommodating keyboards for a plurality of types of PCs 
may be provided only in a higher grade model of the 
electronic musical instrument, and only a connection 
terminal for accommodating only a keyboard for a widely 
used PC keyboard such as one for the DOS/V machine may 
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be provided in a lower grade model . Connection 
terminals for PC keyboards may be provided on the front 
face of the electronic musical instrument as shown as 
terminals 402, 403 in FIG. 4, instead of being provided 
on the back face of the electronic musical instrument as 
shown in FIG. 3. "Where the electronic musical 
instrument is usually housed in a rack such as a tone 
generator box, the back face portion is concealed at the 
back side of the rack so that, if a connection terminal 
for the PC keyboard is provided on the back face, the 
user may find it difficult to connect the PC keyboard. 
Therefore, it is preferable to provide connection 
terminal (s) for PC keyboard(s) on the front face as 
shown in FIG. 4. Connection teirminals for the PC 
keyboard may be provided on both the back face and the 
front face. 

FIG- 5 shows an example of the PC keyboard that is 
connected to the electronic musical instrioment of the 
present embodiment. This PC keyboard 500 is comprised 
of a function key 501, ten key pad 502 (hereinafter 
referred to as "ten-key 2"), alphabet and other symbol 
keys 503, ten key pad 504 (hereinafter referred to as 
"ten-key 1"), edit key 505, cursor key 506, and 
operation key 507. In FIG. 5, a plurality of keys of 
the same kind are grouped and shown in a block. For 
example, the function key 501 is comprised of a 
plurality of function keys. The ten-key 2 is comprised 
of n\imeric keys arranged on the upper side of the 
alphabet and other symbol keys. The edit key 505 is 
comprised of an insert key, a delete key, and so forth. 
The cursor key 506 is comprised of keys that instruct a 
cursor on s display screen to move up and down as well 
as right and left. The operation key 507 is comprised 
of a space key, a control (CTRL) key, a shift (SHIFT) 
key, and so forth. The PC keyboard as shown in FIG. 5 
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is connected to one or more of the keyboard connection 
terminals 306, 307 in FIG- 3 or the connection terminals 
402, 403 in FIG. 4, which are of the same type as the PC 
keyboard . 

There are a plurality of kinds of key arrangement 
on the PC keyboard. The key arrangement varies with the 
kind of machine (computer) or in accordance with the 
national standards. Therefore, the electronic musical 
instrument is designed such that certain key 
arrangements of the PC keyboard that are popular to some 
extent can be designated by selecting a template from a 
system menu of the electronic musical instrument. 

FIG. 6 shows a flow of a procedure for specifying 
one of a plurality of key arrangements according to 
language (standard) or kind of machine. When the system 
switch 213 in FIG. 2 is turned on, a system menu is 
displayed on the display 2 04 and the procedure of FIG. 6 
starts. First, in step 601, a function of specifying 
the key arrangement of the PC keyboard is selected from 
the system menu, and the screen view of the display 2 04 
is changed to a view for setting the PC keyboard. The 
view for setting the PC keyboard is in the form of a 
list of languages representing key arrangements of the 
PC keyboard. If another function is selected from the 
system menu, the operation moves to processing for 
performing the selected function. 

Next, in step 602, one language is selected from 
the list of languages of the PC keyboard displayed on 
the display 204. Screen view 611 shows how selection of 
the language of PC keyboard to be connected is carried 
out. Several alternatives such as "JAPANESE", 
"ENGLISH", "GERMAN", and "FRENCH" are displayed on the 
screen, and the cursor is set to one of the languages 
that is currently selected. To select the language of 
the keyboard to be connected, the user sets the cursor 
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to the language to be selected. In step 603, if there 
are variations of key arrangement of the PC keyboard in 
the selected language, these variations are displayed on 
the screen and an applicable key arrangement is 
selected. Screen view 612 shows an example of the 
screen view that is displayed in the step 603 when the 
language "GERMAN" is selected in the step 602. An 
example of the key arrangement in the language "GERMAN' 
is displayed together with a character string "next" 
from which the operation is to proceed to display of the 
next alternative. If the key arrangement displayed in 
the screen view 612 is to be selected, the user selects 
the displayed keyboard arrangement. Otherwise, the 
character string "next" is clicked for the operation to 
proceed to display of the next alternative. After 
execution of the step 603, an exit (EXIT) key on the 
panel is turned on in step 604 so that the operation 
goes through the present system mode to terminate the 
procedure . 

The operations in the steps 601 to 603 by the user 
may be performed by operating predetermined keys of the 
operating element group 203 on the panel, or 
alternatively, if the operations can be performed using 
the PC keyboard that is connected at that time, the PC 
keyboard may be used for the operations . 

FIG. 7 shows another example of the procedure for 
specifying the key arrangement of PC keyboard to be 
connected. This procedure may be used instead of the 
procedure of FIG. 6. When the system switch 213 in FIG. 
2 is turned on, a system menu is displayed on the 
display 2 04, and the procedure of FIG. 7 starts. First, 
in step 701, the function of specifying the key 
arrangement of PC keyboard is selected from the system 
menu displayed on the display 204, and the screen view 
of the display 2 04 is changed to a view for setting the 
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PC keyboard. The view for setting PC keyboard is in the 
form of a list of characters that can be entered. If 
another function is selected from the system menu, the 
operation moves to processing for perfo3rming the 
selected function. 

Next, in step 7 02, a key on the connected PC 
keyboard to which the user wishes to assign a character 
is depressed. This causes the cursor to be displayed at 
a character which is currently assigned to the depressed 
key by a character code. Screen view 712 shows that a 
key on the PC keyboard has been depressed so that the 
cursor is displayed at a position of a sign "¥". Then, 
in step 7 03, the cursor is moved to a character which 
the user wishes to assign to the key, and an enter key 
on the panel is depressed to set the assignment. If the 
user wishes to change an assignment to another key on 
the PC keyboard, the steps 7 02 and 7 03 are repeatedly 
executed to set the correspondence between the key and a 
character code. When all the settings are completed as 
the user desires, the exit key on the panel is turned on 
in step 7 04, and the operation goes through the system 
mode to terminate the procedure. 

By the selection of the key arrangement of FIG. 6 
as described above, it is possible to readily select the 
desired key arrangement in the form of a template from 
the system menu according to the language, standard or 
machine type. By the selection of characters as shown 
in Fig. 7, it is possible to make assignment to 
individual keys one by one. The operations of 
specifying the key arrangement shown in FIGS. 6 and 7 
may be combined. For example, after a general key 
arrangement is selected and set by the procedure of FIG. 
6, the setting may be modified in part according to the 
user's desire by the procedure of FIG. 7. It is also 
possible to assign the same character to a plurality of 
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keys in accordance with the procedure of FIG. 7. This 
enables, for example, ten key pads to be provided in a 
plurality of regions. A code that is sent to the main 
body of the electronic musical instrument when a key of 
the PC keyboard is depressed is a position code of the 
depressed key. When a key arrangement is determined in 
accordance with the procedures of FIG. 6 and FIG. 7, a 
character or an ASCII code corresponding to the position 
code of each key is determined. The correspondence 
between the position code of each key and the ASCII code 
for the key is stored as a conversion table of FIG. 15A 
in the RAM. 

Once the PC keyboard is thus connected to the 
electronic musical instrument and the electronic musical 
instrument is made to recognize the key arrangement, 
various settings for the electronic musical instrument 
can be performed by operating the PC keyboard. The 
correspondence between keys of the PC keyboard and 
function modules to be started respectively when the 
keys are depressed is determined in advance as a 
default. As described later, it is also possible for 
the user to set arbitrarily the correspondence between 
the keys and the function modules to be started. 

The PC keyboard shown in FIG. 5 is provided with 
the ten-key 1 disposed at a right side of the keyboard, 
and the ten-key 2 disposed at an upper side of the 
alphabet key. In such a case where there are a 
plurality of ten key pads, the respective roles of the 
ten key pads are determined in advance as a default. 
For example, "when the ten-key 1 is operated, switch the 
display screen view to the voice (tone color) selection 
screen view, and change the voice in accordance with the 
input value", or "when the ten-key 2 is operated, switch 
the display screen view to the song selection screen 
view, and change the song in accordance with the input 
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value", and so forth. In this way, operations in the 
conventional electronic musical instrument, such as, for 
example, "depress the voice switch, switch the screen 
view to a voice mode, and designate a tone color number 
with a ten key" , or "depress the song switch, switch the 
screen view to a song mode, and designate a song number 
with a ten key" can be replaced by operations from the 
PC keyboard using only the ten keys. 

FIG. 8 shows a flow of a processing operation 
executed when a ten key of the PC keyboard is operated. 
In step 801, a position code of the depressed ten key is 
received. As described above, the PC keyboard has 
sometimes ten keys provided at a plurality of locations, 
and each depressed key outputs a position code 
corresponding to the position where the key is located . 
Therefore, even if the same n\imeric key "1" is 
depressed, it can be determined from the position code 
whether the key depressed is a numeric key in the ten- 
key 1 in Fig. 5 or a numeric key in the ten-key 2 in the 
figure. In step 802, by referring to the conversion 
table, the received position code of the key is 
converted to an ASCII code or numerical data. FIG. 15A 
shows the format of the conversion table. The 
conversion table allows the ASCII code (alphabet letter , 
symbol, number and the like) corresponding to the key to 
be found by referring to the position code of the key as 
the relative address. 

Next, in step 803, a function module that is to be 
started in accordance with depression of the key is 
determined from the received position code of the key. 
The correspondence between key positions and function 
modules to be executed when the respective keys are 
depressed is defined by a module table. FIG. 15B shows 
the format of the module table. The module table allows 
a function module number corresponding to the key to be 
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identified by referring to the position code of the key 
as the relative address . The module number is used to 
discriminate each function module: For example, a module 
number 0 denotes a function module VOICE for performing 
a voice selection operation, a module number 2 denotes a 
function module SONG for performing a song selection 
operation, and so forth. The step 803 thus 
discriminates the function module corresponding to the 
received position code with reference to the module 
table. 

Then, in step 804, the ASCII code or the numerical 
data obtained in the step 802 is delivered to the 
function module that is discriminated as described 
above, and if required, the operation is switched to the 
mode or screen view of the function module, followed by 
terminating the processing operation. Thereafter, the 
function module is executed. 

The correspondence between position codes of keys 
and respective corresponding function modules {that is, 
the contents of the module table of FIG. 15B) is set in 
advance as a default. However, the user may modify the 
setting of the correspondence, as desired. FIG. 9 shows 
an example of the screen view for setting the 
correspondence between types of keys and function 
modules to be executed respectively when the types of 
keys are depressed. After the system switch 213 of FIG. 
2 is turned on to display the system menu, the operation 
moves to a function assignment screen view. Then, for 
each key arrangement set as described with reference to 
FIG. 6 and FIG. 7, a screen view as shown in FIG. 9 is 
displayed. This screen view is used with the cursor to 
establish the correspondence between key regions and 
function modules. 

For example, on the screen view of FIG. 9, the 
region of the ten-keys 2 is indicated as "SONG", and the 
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region of the alphabet and other syitibol keys is 
indicated as "VOICE NAME" . This shows that the keys in 
the region of the ten-key 2 are associated with a song 
selection function module, and the alphabet and other 
symbol keys are associated with a voice name selection 
function module. In the FIG. 9 screen view, when the 
cursor is moved to each key region, function module 
candidates with which that key region can be associated 
are displayed, and the cursor is positioned at the 
function module with which the key region is currently 
associated. The illustrated example of FIG. 9 shows 
that the cursor has been moved to the region of ten-key 
1, so that the cursor is set at the function module 
"VOICE" with which the ten-key 1 is currently 
associated. Other candidates such as "SONG" and "STYLE" 
are also displayed. From this state, the cursor can be 
moved by the cursor key to change the function module to 
be associated. 

In the screen view of FIG. 9, the association with 
the function modules is made for types of key. It is 
also possible to assign function modules to individual 
keys. In this case, in FIG. 9, all keys are 
individually displayed and similar operations as 
described above are performed. 

The assignment may also be made by a procedure as 
shown in FIG. 10. In FIG. 10, in step 1001, the 
operation moves from the system menu to the screen view 
for establishing the correspondence between keys and 
function modules. Then, as shown in a screen view 1011, 
a list of function modules that can be assigned is 
displayed. Next, in step 1002, a key in the connected 
PC keyboard to which the user wishes to assign a 
function module is depressed. On the screen view, this 
results in the cursor being set to a function module 
which is currently assigned to the depressed key. 
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Screen view 1012 shows the cursor being set to "SONG". 
Then, in step 1003, the cursor is moved to a function 
module which the user wishes to assign to the key, and 
the enter key is depressed to set the assignment. This 
determines the function module to be assigned to the key 
that has been depressed in the step 1002. The steps 
1002 and 1003 are repeated as required, to assign 
function modules to keys. In step 1004, the exit key is 
depressed to go through the system mode and terminate 
the operation. 

The correspondence between the position codes of 
keys and function modules which has been established in 
this manner is stored in the RAM as the module table of 
FIG. 15B. 

FIG. 11 is a flow chart showing a flow of 
processing operation executed when an alphabet key is 
operated if a function module is assigned to the 
alphabet key. First, in step 1101, the position code of 
the depressed key is received. Then, in step 1102, by 
referring to the conversion table (FIG. 15A) , an ASCII 
code (or numerical data) corresponding to the position 
code is obtained. Next, in step 1103, it is determined 
whether the current screen view is a name entering view 
of any function module (more specifically, whether the 
current screen view is focused on a name entering screen 
view and the cursor is set to a name entering region 
thereof) or not. If it is determined that the current 
screen view is a name entering screen view of some 
function module, in step 1104, the above converted ASCII 
code is displayed in the name entering region, and the 
operation returns to step 1101. If in step 1103, it is 
determined that the current screen view is not a name 
entering screen view, in step 1105, by referring to the 
module table of FIG. 15 B, a function module 
corresponding to the received position code is 
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discriminated. Next, in step 1106, if there is no 
corresponding function module, the received code is 
neglected and the operation is immediately terminated. 
If there is a corresponding function module, the 
operation moves to the name entering screen view of the 
function module, and the ASCII code obtained from the 
conversion table is displayed, and then the operation is 
terminated. 

Thus, according to the processing operation 
described above, even when a key corresponding to a 
function module is depressed, if the current screen view 
is the name entering screen view of some function 
module, the key entry is recognized simply as entry of 
an ASCII code. On the other hand, if the current screen 
view is not a name entering screen view, a function 
module corresponding to the depressed key is started, to 
display the depressed key in the name entering screen 
view of the function module. In an electronic musical 
instrument, in naming a tone color, a song or a file, 
alphabet or other symbol keys may be used for entry of 
the names. In some conventional electronic musical 
instruments, alphabet letters are allocated to keys of 
the ten-key pad on the panel and the alphabet letters 
are input by operating keys of the ten-key pad a 
plurality of times. According to the present 
embodiment, such a complicated operation can be replaced 
by a very simple operation. 

The above described processing operation of FIG. 11 
refers to the operation of alphabet keys . This may be 
applied to other keys. That is, if the entry of a key 
is significant for the current screen view, the entered 
character is displayed as it is, and otherwise a 
function module corresponding to the entered key is 
started to deliver the entered key to the function 
module . 
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Further, whether a function module assigned to the 
entered key is to be started or not may be designated by 
a defined operation by the user. For example, the 
depression of the CTRL key followed by depression of an 
alphabet key may force a function module assigned to the 
alphabet key to be started to deliver the entered key to 
the function module. 

In the electronic musical instrument according to 
the present embodiment, a plurality of operations can be 
assigned to one key. The assigned key will be referred 
to as a short-cut. There are two methods of this 
assignment. One is to display all functions in the 
system menu, and enter and set a short-cut corresponding 
to each function from the PC keyboard. The other method 
is to perform a plurality of operations to call a 
certain function screen view with operating elements on 
the panel, and perform a predetermined operation from 
the PC keyboard (for example, turning-on of a CTRL key 
to be assigned as a short-cut + a key to be memorized as 
a short-cut) when the screen view comes to the certain 
function screen view. The keys to be assigned as short- 
cuts may be limited to a part of the keys such as 
function keys . 

FIG. 12 is a flow chart showing an example of a 
procedure for setting a short-cut. In step 12 01, a 
plurality of operations are performed to call a screen 
view of a desired function of the electronic musical 
instriiment. In step 12 02, a predetermined key operation 
(for example, depression of SHIFT key + ALT key) is 
performed on the called screen view, followed by 
depression of the key to be memorized as a short-cut. 
Next, in step 1203, a portion of the corresponding 
position code (the position code of the key to be 
memorized as a short-cut) in the conversion table of 
FIG. 15A is rewritten into a code for referring to a 
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macro buffer (for example, "FF" shown in FIG. 15A) . 
Then, in step 1204, the position code and an operation 
sequence of panel switches for calling the screen view 
or the mode are stored in the macro buffer, followed by 
terminating the operation. 

The macro buffer stores an operation sequence 
consisting of a plurality of operations sequentially 
executed when the key that is set as a short-cut is 
turned on. FIG. 15C shows an example of the macro 
buffer. The macro buffer stores a series of data 
consisting of position codes of keys that are set as 
short-cuts, operation sequences (sequences of panel 
switch numbers) to be performed respectively when the 
keys are turned on, and end marks that each indicate the 
end of the operation sequence. 

FIG. 13 is a flow chart showing another example of 
the procedure for setting a short-cut. In step 13 01, 
the operation moves from the system menu to the screen 
view for setting a short-cut. Screen view 1311 is an 
example of the displayed screen view for setting a 
short-cut, and is in the form of a list of functions of 
the electronic musical instrument. In step 13 02, the 
cursor is moved to the position of a function to be 
selected in the list of functions in the screen view 
1311. Next, in step 1303, the key of the PC keyboard to 
be memorized as a short-cut is depressed. In step 1304, 
the position code of the depressed key and the operation 
sequence of panel switches that executes the selected 
function to which the cursor is set are stored in the 
macro buffer of FIG. 15C. The steps 13 02 to 13 04 are 
repeated as required to store short-cuts. In step 13 05, 
the exit key is turned on to go through the system mode 
and terminate the operation. 

FIG. 14 is a flow chart showing a flow of a 
processing operation executed when a short-cut key is 
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operated. In step 1401, the position code of the 
depressed key of the PC keyboard is received. In step 
1402, by referring to the conversion table of FIG. 15A, 
it is determined whether the macro buffer referring code 
FF is set at the position of the position code or not. 
If it is determined in the affirmative, the macro buffer 
of FIG. 15C is referred to. If the macro buffer 
referring code FF is not set at the position, by 
referring to the conversion table and the module table, 
the ordinary processing operation as explained with 
reference to FIG. 8 or FIG. 11 is performed. If the 
macro buffer referring code FF is set at the position, 
in step 1403, the above-mentioned detected position code 
is retrieved from the macro buffer. In step 1404, 
switch events (panel switch numbers) from the retrieved 
position code to the position of the end mark are read 
out into a switch detection buffer to reproduce the 
same. Thus, the operations of the panel switch numbers 
registered in the macro buffer are successively stored 
in a buffer of a switch scan unit, as if the operations 
are successively performed. 

In the above described manner, a series of 
operation sequences can be carried out by simply 
depressing the short-cut keys. 

In the present invention, the term "electronic 
musical instrument" shall include so-called "tone 
generator box (tone generating module) , rhythm box 
(rhythm machine) , sequencer, data filer (that performs 
file management of tone color data and performance 
data) , and MIDI karaoke machine" which have no keyboard, 
and "master keyboard" which consists solely of a 
keyboard . 

As described above, according to the present 
invention, a keyboard as used in personal computers can 
be connected to the electronic musical instrument, and 
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various settings for the electronic musical instrument 
can be made by the PC keyboard instead of operations on 
the panel. In recent years, the standard for the PC 
keyboard has been unified to some extent, leading to 
wide use of PC keyboards at low prices. Thus, it is now 
possible with such widely used PC keyboards to simplify 
and easily input the complicated setting operations of 
the electronic musical instrument. Further, according 
to the present invention, when a key is depressed on the 
PC keyboard, the waiting state for input is first 
determined, and if the depressed key is significant, the 
key depression is processed in the present state as it 
is. On the other hand, if the depressed key is of no 
significance, the function that is assigned to the 
depressed key is started and executed, which is greatly 
convenient for the user. In addition, a sequence of a 
plurality of operations can be assigned to one key on 
the PC keyboard so that the sequence of a plurality of 
operations may be carried out simply by depressing the 
key, to substantially simplify the complicated 
operation. 
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What is claimed is: 

1. An electronic musical instrument comprising: 
at least one connection terminal for connection 

with a keyboard for use in a computer; and 

a connection interface for connecting said keyboard 
to said electronic musical instrument. 

2. ito electronic musical instrument comprising: 
an operation panel that is operated by a user; 
at least one connection terminal for connection 

with a keyboard for use in a computer; 

a connection interface for connecting said keyboard 
to said electronic musical instrument; and 

a replacing device that replaces operation 
information input from said operation panel by operation 
information input from said keyboard connected via said 
connection terminal and said connection interface. 

3. An electronic musical instrument comprising: 
an operation panel that is operated by a user; 
at least one connection terminal for connection 

with a keyboard for use in a computer, said keyboard 
having a plurality of keys; 

a connection interface for connecting said keyboard 
to said electronic musical instrument; 

an assigning device that assigns functions that can 
be executed by operating said operation panel 
respectively to the keys of said keyboard connected via 
said connection terminal and said connection interface; 
and 

an execution device that is responsive to operation 
of any of the keys of said keyboard, for executing one 
of said functions assigned to the operated key. 

4. An electronic musical instrument as claimed in 
claim 3, further comprising a display device, and a 
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second assignment device that assigns characters, 
syitibols, or niimerical values respectively to the keys of 
said keyboard connected to said electronic musical 
instrument, and wherein when any of the keys of said 
keyboard is operated, said execution device causes said 
display device to display a character, a symbol, or a 
numerical value assigned to the operated key if the 
operation of the key is significant for a screen view 
currently displayed on said display, and execute one of 
the functions assigned to the operated key if the 
operation of the key is significant for the screen view 
currently displayed. 

5. An electronic musical instrument comprising: 

an operation panel that is operated by a user; 

at least one connection terminal for connection 
with a keyboard for use in a computer, said keyboard 
having a plurality of types of keys; 

a connection interface for connecting said keyboard 
to said electronic musical instrument; 

an assigning device that assigns functions that can 
be executed by operating said operation panel 
respectively to the types of keys of said keyboard 
connected via said connection terminal and said 
connection interface; and 

an execution device that is responsive to operation 
of any of the types of keys of said keyboard, for 
executing one of said functions assigned to the operated 
type of key. 

6. An electronic musical instr\iment as claimed in 
claim 5, further comprising a display device, and a 
second assignment device that assigns characters, 
symbols, or numerical values respectively to the types 
of keys of said keyboard connected to said electronic 
musical instrument, and wherein when any of the types of 
keys of said keyboard is operated, said execution device 
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causes said display device to display a character, a 
symbol, or a niimerical value assigned to the operated 
type of key if the operation of the type of key is 
significant for a screen view currently displayed on 
said display, and execute one of the functions assigned 
to the operated key if the operation of the type of key 
is significant for the screen view currently displayed. 



ABSTRACT OF THE DISCLOSURE 



An electronic musical instrument is provided which 
enables various settings to be carried out quickly and 
easily. The electronic musical instrument is provided 
with at least one connection terminal for connection 
with a keyboard for use in a computer, and a connection 
interface for connecting the keyboard to the electronic 
musical instrument. Operation information input from 
the operation panel of the musical instrument is 
replaced by operation information input from the 
keyboard connected to the electronic musical instrxament 
via the connection terminal and the connection 
interface . 
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